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Welcome to STN International 



********** 



Web Page URLs for STN Seminar Schedule - N. America 
"Ask CAS" for self-help around the clock 

ACD predicted properties enhanced in REGISTRY/ ZREGISTRY 
MATHDI removed from STN 

CA/CAplus-Canadian Intellectual Property Office (CIPO) added 
to core patent offices 

New CAS Information Use Policies Effective October 17, 2005 
STN(R) AnaVist(TM), Version 1.01, allows the export/download 
of CAplus documents for use in third-party analysis and 
visualization tools 

Free KWIC format extended in full-text databases 

DIOGENES content streamlined 

EPFULL enhanced with additional content 

CA/CAplus - Expanded coverage of German academic research 
REGISTRY/ ZREGISTRY on STN (R) enhanced with experimental 
spectral property data 

CAS REACT ( R) - Over 10 million reactions available 



NEWS EXPRESS DECEMBER 02 CURRENT VERSION FOR WINDOWS IS V8.01, 

CURRENT MACINTOSH VERSION IS V6.0c(ENG) AND V6.0Jc(JP), 
AND CURRENT DISCOVER FILE IS DATED 02 DECEMBER 2005. 
V8.0 USERS CAN OBTAIN THE UPGRADE TO V8.01 AT 
http : //download. cas . org/ express/v8 . 0-Discover/ 



NEWS HOURS STN Operating Hours Plus Help Desk Availability 

NEWS INTER General Internet Information 

NEWS LOGIN Welcome Banner and News Items 

NEWS PHONE Direct Dial and Telecommunication Network Access to STN 

NEWS WWW CAS World Wide Web Site (general information) 



Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************* STN Columbus *************** 



FILE 1 HOME 1 ENTERED AT 09:22:46 ON 14 DEC 2005 



=> file reg 

COST IN U.S. DOLLARS 

FULL ESTIMATED COST 



SINCE FILE TOTAL 
ENTRY SESSION 
0.21 0.21 



FILE ' REGISTRY 1 ENTERED AT 09:22:55 ON 14 DEC 2005 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2005 American Chemical Society (ACS) 

Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 13 DEC 2005 HIGHEST RN 869843-02-7 
DICTIONARY FILE UPDATES: 13 DEC 2005 HIGHEST RN 869843-02-7 

New CAS Information Use Policies, enter HELP USAGETERMS for details. 

TSCA INFORMATION NOW CURRENT THROUGH JULY 14, 2005 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

* * 

* The CA roles and document type information have been removed from * 

* the IDE default display format and the ED field has been added, * 

* effective March 20, 2005. A new display format, IDERL, is now * 

* available and contains the CA role and document type information. * 

Structure search iteration limits have been increased. See HELP SLIMITS 
for details. 



REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, . refer to: 



http : //www. cas . org/ONLINE/UG/regprops . html 
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=> S E3 

LI 1 SULINDAC/CN 

=> file caplus 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 5.03 5.24 

FILE 1 CAPLUS 1 ENTERED AT 09:23:34 ON 14 DEC 2005 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2005 AMERICAN CHEMICAL SOCIETY (ACS) . 



Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 
The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on STN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 14 Dec 2005 VOL 143 ISS 25 
FILE LAST UPDATED: 13 Dec 2005 (20051213/ED) 

Effective October 17, 2005, revised CAS Information Use Policies apply. 
They are available for your review at: 

http : //www. cas . org/inf opolicy . html ■ 

=> s 11 

L2 1426 LI 

=> s gastrointestingal or esophag? or gastic? or intestin? or colorect? 
2 GASTROINTESTINGAL 
15568 ESOPHAG? 
4 GASTIC? 
239459 INTESTIN? 
18675 COLORECT? 

L3 254068 GASTROINTESTINGAL OR ESOPHAG? OR GASTIC? OR INTESTIN? OR COLOREC 

T? 

=> s cancer? or "tumor? or neoplas? or polyp? 
277.857 CANCER? 
411659 TUMOR? 
431921 NEOPLAS? 
438716 POLYP? 

L4 1099978 CANCER? OR TUMOR? OR NEOPLAS? OR POLYP? 

=> s 14 and 13 

L5 65506 L4 AND L3 

=> s 15 and 12 
. L6 234 L5 AND L2 

=> s oral? 

L7 243958 ORAL? 



=> s 17 and 16 



L8 



30 L7 AND L6 



=> s 12 (1) 14 

L9 186 L2 (L) L4 

=> s 19 and 13 

L10 121 L9 AND L3 

=> s 110 and 17 

Lll 14 L10 AND L7 

=> s 114 not py>2002 
LI 4 NOT FOUND 

The L-number entered could not be found. To see the definition 
of L-numbers, enter DISPLAY HISTORY at an arrow prompt (=>) . 

=> s 111 not py>2002 

3346380 PY>2002 
L12 9 Lll NOT PY>2002 



=> d ibib 1-4 



L12 ANSWER 1 OF 9 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR (S) : 



CORPORATE SOURCE: 
SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
REFERENCE COUNT: 



Suliman, Yasir; 
Kent, Ralph; 



CAPLUS COPYRIGHT 2005 ACS on STN 
2002:723268 CAPLUS 
138:13001 

A mouse model of human oral- 
esophageal cancer 

Opitz, Oliver G.; Harada, Hideki; 
Rhoades, Ben; Sharpless, Norman E. 
Kopelovich, Levy; Nakagawa, Hiroshi; Rustgi, Anil K. 
Division of Gastroenterology, University of 
Pennsylvania, Philadelphia, PA, 19104-2144, USA 
Journal of Clinical Investigation (2002), 110(6), 
761-769 

CODEN: JCINAO; ISSN: 0021-9738 

American Society for Clinical Investigation 

Journal 

English 

44 THERE ARE 44 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT. 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR ( S ) : 



CORPORATE SOURCE: 
SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



CAPLUS COPYRIGHT 2005 ACS on STN 
2002:259707 CAPLUS 
136:379639 

Primary chemoprevention of familial adenomatous 
polyposis with sulindac 

Giardiello, Francis M. ; Yang, Vincent W.; Hylind, 
Linda M. ; Krush, Anne J.; Petersen, Gloria M. ; 
Trimbath, Jill D.; Piantadosi, Steven; Garrett, 
Elizabeth; Geiman, Deborah E.; 
Offerhaus, Johan A.; Hamilton, 
Dep. Med., Johns Hopkins Univ. 
MD, USA 

New England Journal of Medicine 
1054-1059 

CODEN: NEJMAG; ISSN: 0028-4793 
Massachusetts Medical Society 
Journal 
English 

23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



Hubbard, Walter; 
Stanley R. 

Sch. Med., Baltimore, 
(2002), 346(14), 
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CAPLUS COPYRIGHT 2005 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2001:564792 CAPLUS 
135:127230 

Method for inhibiting a tumor 

Nair, Muraleedharan G.; Bourquin, Leslie D. ; Seeram, 

Navindra P.; Kang, Soo-Young 

Michigan State University, USA 

PCT Int. Appl., 27 pp. 

CODEN: PIXXD2 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2001054516 

W: AE, AG, AL, 

CR, CU, CZ, 

HU, ID, IL, 

LU, LV, MA, 

SD, SE, SG, 

ZA, ZW, AM, 

RW: GH, GM, KE, 

DE, DK, ES, 

BJ, CF, CG, 
CA 2398389 
PRIORITY APPLN. INFO.: 

REFERENCE COUNT: 



Al 
AM, 
DE, 
IN, 
MD, 
SI, 
AZ, 
LS, 
FI, 
CI, 

AA 



20010802 WO 2001-US1196 20010112 

AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 

DK, DM, DZ, EE, ES, FI , GB, GD, GE, GH, GM, HR, 

IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 

MG, MK, MN, MW, MX, MZ, NO, NZ, PL, PT, RO, RU, 

SK, SL, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU, 
BY, KG, KZ, MD, RU, TJ, TM 

MW, MZ, SD, SL, SZ, TZ, UG, ZW, AT, BE, CH, CY, 

FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR, BF, 

CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 

20010802 CA 2001-2398389 20010112 
US 2000-494077 A 20000128 

WO 2001-US1196 W 20010112 

THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR ( S ) : 



CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



CAPLUS COPYRIGHT 2005 ACS on STN 
2001:476884 CAPLUS 
135:282815 

Sulindac in familial adenomatous polyposis: Evaluation 
by nuclear morphometry 

Fernandez-Lopez, F. ; Conde-Freire, R. ; Cadarso-Suarez, 
C; Garcia-Iglesias, J.; Puente-Dominguez, .J. L.; 
Potel-Lesquereux, J. 

General Surgery Department, Hospital Clinico 

Universitario, Santiago de Compostela, Spain 

European Journal of Surgery (2001), 167(5), 375-381 

CODEN: EUJSEH; ISSN: 1102-4151 

Taylor & Francis Ltd. 

Journal 

English 

31 THERE ARE 31 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR ( S ) : 
CORPORATE SOURCE: * 

SOURCE: 

PUBLISHER: 



CAPLUS COPYRIGHT 2005 ACS on STN 
2000:260877 CAPLUS 
133:217169 

Sulindac and acetylsalicylic acid (ASA) - clinical 
relevance in familial adenomatous polyposis 
Winde, G. 

Klinik und Poliklinik fur Allgemeine Chirurgie der 
WWU, Munster, D-48129, Germany 

Falk Symposium (1999), 109 (Colorectal Cancer), 235-255 
CODEN: FAS YD I ; ISSN: 0161-5580 
Kluwer Academic Publishers 



DOCUMENT TYPE: 
LANGUAGE: 
REFERENCE COUNT: 



Journal; General Review 
English 

91 THERE ARE 91 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L12 ANSWER 6 OF 9 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 

CORPORATE SOURCE: 
SOURCE: 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



CAPLUS COPYRIGHT 2005 ACS on STN 
2000:147314 CAPLUS 
132:273995 

Inhibition of rat colon tumors by sulindac and 
sulindac sulfone is independent of K-ras (codon 12) 
mutation 

De Jong, Tanya A. ; Skinner, Stewart A. ; 
Malcontenti-Wilson, Cathy; Vogiagis, Daphne; Bailey, 
Michael; Van Driel, Ian R. ; O'Brien, Paul E. 
Department of Surgery, Monash University Medical 
School, Melbourne, 3181, Australia 

American Journal of Physiology (2000), 278(2, Pt . 1), 
G266-G272 

CODEN: AJPHAP; ISSN: 0002-9513 
American Physiological Society 
Journal 
English 

45 THERE ARE 45 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR ( S ) : 



CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
REFERENCE COUNT: 



CAPLUS COPYRIGHT 2005 ACS on STN 
2000:18902 CAPLUS 
132:44655 

Rectal epithelial apoptosis in familial adenomatous 
polyposis patients treated with sulindac 
Keller, J. J.; Offerhaus, G. J. A.; Polak, M. ; 
Goodman, S. N. ; Zahurak, M. L.; Hylind, L. M. ; 
Hamilton, S. R. ; Giardiello, F. M. 

Department of Medicine, The Johns Hopkins University 

School of Medicine, Baltimore, MD, 21205, USA 

Gut (1999), 45(6), 822-828 

CODEN: GUTTAK; ISSN: 0017-5749 

BMJ Publishing Group 

Journal 

English 

57 THERE ARE 57 CITED REFERENCES AVAILABLE FOR THIS 
RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 



CAPLUS COPYRIGHT 2005 ACS- on STN 
1996:277228 CAPLUS 
124:331957 

Sulindac induced regression of colorectal 

adenomas in familial adenomatous polyposis: Evaluation 

of predictive factors 

Giardiello, F. M. ; Offerhaus, J. A.; Tersmette, A. C; 
Hylind, L. M. ; Krush, A. J.; Brensinger, J. D. ; 
Booker, S. V.; Hamilton, S. R. 

School Medicine, Johns Hopkins University, Baltimore, 

MD, 21287, USA 

Gut (1996), 38(4), 578-581 

CODEN: GUTTAK; ISSN: 0017-5749 

BMJ Publishing Group 

Journal 

English 
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ACCESSION NUMBER:. 
DOCUMENT NUMBER: 



CAPLUS COPYRIGHT 2005 ACS on STN 
1991:529697 CAPLUS 
115:129697 



TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 



Lung tumorigenicity of NNK given orally to 

A/ J mice: its application to chemopreventive efficacy 

studies 

Castonguay, Andre; Pepin, Pierrot; Stoner, Gary D. 

Sch. Pharm. , Laval Univ., Quebec, QC, G1K 7P4, Can. 

Experimental Lung Research (1991), 17(2), 485-99 

CODEN: EXLRDA; ISSN: 0190-2148 

Journal 

English 



=> d abs 9 
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AB The ability of five chemopreventive agents to inhibit 4- 

(methylnitrosamino) -1- (3-pyridyl) -1-butanone (NNK) -induced lung tumors in 
A/J mice was determined The carcinogen was administered in the drinking water 
during 7 wk (at doses of 9.2 to 3.1 mg/mouse) . Three chemopreventive 
agents: (dose, g/kg diet) ellagic acid (4.0), 2(3)-BHA (5.0), and sulindac 
(0.13) inhibited the multiplicity of lung adenomas by 52, 88, and 52%, 
resp., when compared to NNK controls. p-Carotene + retinol (2.14 + 
0.009), in combination, and selenium (0.0022) were ineffective. NNK was 
absorbed more rapidly from the duodenum than from the stomach and was 
metabolized in both tissues. The activation of NNK by a-carbon 
hydroxylation and its deactivation by pyridine N-oxidation was more extensive 
in the duodenum than in the stomach. Carbonyl reduction of NNK was 10 times 
higher in the duodenum. Liver microsomes were more active than lung 
microsomes in the a-carbon hydroxylation of NNK, suggesting that 
some liver isoenzymes of cytochrome P 450 have a high affinity for NNK. 
Pyridine N-oxidation was five times more extensive in lung microsomes than in 
liver microsomes. Collectively, these results demonstrate that NNK given 
orally to A/J mice provides a suitable model from which to assess 
the relative activity and mechanisms of action of chemopreventive agents 
in pulmonary carcinogenesis. 



=> d kwic 9 

L12 ANSWER 9 OF 9 CAPLUS COPYRIGHT 2005 ACS on STN 

TI Lung tumorigenicity of NNK given orally to A/J mice: its 

application to chemopreventive efficacy studies 
AB ... N-oxidation was five times more extensive in lung microsomes than in 
liver microsomes. Collectively, these results demonstrate that NNK given 
orally to A/J mice provides a suitable model from which to assess 
the relative activity and mechanisms of action of chemopreventive. 
IT Intestine, metabolism 

(duodenum, (methylnitrosamino) (pyridyl ) butanone metabolism by, 
chemopreventive agents agents against lung neoplasm effect on) 
IT 68-26-8, Retinol 476-66-4, Ellagic acid 7235-40-7, p-Carotene 
14124-67-5, Selenite 25013-16-5 38194-50-2, Sulindac 
RL: BIOL (Biological study) 

( (methylnitrosamino) (pyridyl) butanone-induced lung neoplasm 
response to) 



=> d ibib abs keic 8 

'KEIC IS NOT A VALID FORMAT FOR FILE 'CAPLUS 1 

The following are valid formats: 

ABS GI and AB 

ALL BIB, AB, IND, RE 

APPS AI, PRAI 



BIB AN, plus Bibliographic Data and PI table (default) 

CAN List of CA abstract numbers without answer numbers 

CBIB AN, plus Compressed Bibliographic Data 

DALL ALL, delimited (end of each field identified) 

DMAX MAX, delimited for post-processing 

FAM AN, PI and PRAI in table, plus Patent Family data 

FBIB AN, BIB, plus Patent FAM 

IND Indexing data 

IPC International Patent Classifications 

MAX ALL, plus Patent FAM, RE 

PATS PI, SO 

SAM CC, SX, TI, ST, IT 

SCAN CC, SX, TI, ST, IT (random display, no answer numbers; 

SCAN must be entered on the same line as the DISPLAY, 

e.g., D SCAN or DISPLAY SCAN) 
STD BIB, IPC, and NCL 



IABS ABS, indented with text labels 

I ALL ALL, indented with text labels 

IBIB BIB, indented with text labels 

IMAX MAX, indented with text labels 

ISTD STD, indented with text labels 



OBIB AN, plus Bibliographic Data (original) 

OIBIB OBIB, indented with text labels 

SBIB BIB, no citations 

SIBIB IBIB, no citations 

HIT Fields containing hit terms 

HITIND IC, ICA, ICI, NCL, CC and index field (ST and IT) 

containing hit terms 
HITRN HIT RN and its text modification 

HITSTR HIT RN, its text modification, its CA index name, and 

its structure diagram 
HITSEQ HIT RN, its text modification, its CA index name, its 

structure diagram, plus NTE and SEQ fields 
FHITSTR First HIT RN, its text modification, its CA index name, and 

its structure diagram 
FHITSEQ First HIT RN, its text modification, its CA index name, its 

structure diagram, plus NTE and SEQ fields 
KWIC Hit term plus 20 words on either side 

OCC Number of occurrence of hit term and field in which it occurs 



To display a particular field or fields, enter the display field 
codes. For a list of the display field codes, enter HELP DFIELDS at 
an arrow prompt (=>) . Examples of formats include: TI; TI,AU; BIB, ST; 
TI,IND; TI,SO. You may specify the format fields in any order and the 
information will be displayed in the same order as the format 
specification. 

All of the formats (except for SAM, SCAN, HIT, HITIND, HITRN, HITSTR, 
FHITSTR, HITSEQ, FHITSEQ, KWIC, and OCC) may be used with DISPLAY ACC 
to view a specified Accession Number. 
ENTER DISPLAY FORMAT (BIB) : end 



=> d ibib abs kwic 8 



L12 ANSWER 8 OF 9 CAPLUS COPYRIGHT 2005 ACS on STN 
ACCESSION NUMBER: 1996:277228 CAPLUS 

DOCUMENT NUMBER: 124:331957 

TITLE: Sulindac induced regression of colorectal 

adenomas in familial adenomatous polyposis: Evaluation 



of predictive factors 
AUTHOR(S) : Giardiello, F. M. ; Offerhaus, J. A.; Tersmette, A. C; 

Hylind, L. M. ; Krush, A. J.; Brensinger, J. D.; 

Booker, S. V.; Hamilton, S. R. 
CORPORATE SOURCE: School Medicine, Johns Hopkins University, Baltimore, 

MD, 21287, USA 
SOURCE: Gut (1996), 38(4), 578-581 

CODEN: GUTTAK; ISSN: 0017-5749 
PUBLISHER: BMJ Publishing Group 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Background-Sulindac, a non-steroidal anti-inflammatory drug, causes 
regression of colorectal adenomas in patients with familial 
adenomatous polyposis (FAP) but the response is variable. Specific clini 
factors predictive of sulindac induced regression have not been studied. 
Methods-22 patients with FAP were given sulindac 150 mg orally 
twice a day. Polyp number and size were determined before treatment and at 

three 

months. The relation of nine clin. factors to polyp regression (per cent 
of baseline polyp number after treatment) was evaluated by univariate and 
multivariate anal. Results-After three months of sulindac, polyp number had 
decreased to 45 per cent of baseline and polyp size to 50 per cent of 
baseline (p<0.001 and p<0.01, resp.). Univariate anal, showed greater 
polyp regression in older patients (p=0.004), those with previous 
colectomy and ileorectal anastomosis (p=0.001), and patients without 
identifiable mutation of the- APC gene responsible for FAP (p=0.05) . With 
multivariate regression anal., response to sulindac treatment was associated 
with previous subtotal colectomy. Conclusions-Sulindac treatment seems 
effective in producing regression of colorectal adenomas of FAP 
patients with previous subtotal colectomy regardless of baseline polyp number 
and size. Changed sulindac metabolism, reduced area of the target mucosa, or 
changed epithelial characteristics after ileorectal anastomosis may 
explain these findings. 

TI Sulindac induced regression of colorectal adenomas in familial 
adenomatous polyposis: Evaluation of predictive factors 

AB Background-Sulindac, a non-steroidal anti-inflammatory drug, causes 
regression of colorectal adenomas in patients with familial 
adenomatous polyposis (FAP) but the response is variable. Specific clin. 
factors predictive of sulindac induced regression have not been studied. 
Methods-22 patients with FAP were given sulindac 150 mg orally 
twice a day. Polyp number and size were determined before treatment and at 

three 

months. The relation of nine clin. factors to polyp regression (per cent 
of baseline polyp number after treatment) was evaluated by univariate and 
multivariate anal. Results-After three months of sulindac, polyp number had 
decreased to 45 per cent of baseline and polyp size to 50 per cent of 
baseline (p<0.001 and p<0.01, resp.). Univariate anal, showed greater 
polyp regression in older patients (p=0.004), those with previous 
colectomy and ileorectal anastomosis (p=0.001), and patients without 
identifiable mutation of the APC gene responsible for FAP (p=0.05). With 
multivariate regression anal., response to sulindac treatment was associated 
with previous subtotal colectomy. Conclusions-Sulindac treatment seems 
effective in producing regression of colorectal adenomas of FAP 
patients with previous subtotal colectomy regardless of baseline polyp number 
and size. Changed sulindac metabolism, reduced area of the target mucosa, or 
changed epithelial characteristics after ileorectal anastomosis may 
explain these findings. 

ST sulindac colorectal adenomas adenomatous polyposis 

IT Neoplasm inhibitors 

(large intestine, sulindac induced regression of 
colorectal adenomas in familial adenomatous polyposis in 
humans ) 

IT Intestine, neoplasm 



(large, inhibitors, sulindac induced regression of colorectal 

adenomas in familial adenomatous polyposis in humans) 
IT 38194-50-2, Sulindac 

RL: ADV (Adverse effect, including toxicity) ; BAC (Biological activity or 
effector, except adverse) ; BSU (Biological study, unclassified) ; THU 
(Therapeutic use) ; BIOL (Biological study) ; USES (Uses) 

(sulindac induced regression of colorectal adenomas in 

familial adenomatous polyposis in humans) 
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AB Background: Familial adenomatous polyposis is caused by a germ-line 

mutation in the adenomatous polyposis coli gene and is characterized by 
the development of hundreds of colorectal adenomas and, 
eventually, colorectal cancer. Nonsteroidal antiinflammatory 
drugs can cause regression of adenomas, but whether they can prevent 
adenomas is unknown. Methods: The authors conducted a randomized, 
double-blind, placebo-controlled study of 41 young subjects (age range, 8 
to 25 yr) who were genotypically affected with familial adenomatous 
polyposis but phenotypically unaffected. The subjects received either 75 
or 150 mg of sulindac orally twice a day or identical-appearing 
placebo tablets for 48 mo. The number and size of new adenomas and side 
effects of therapy were evaluated every four months for four years, and 
the levels of five major prostaglandins were serially measured in biopsy 
specimens of normal-appearing colorectal mucosa. Results: After 
four years of treatment, the average rate of compliance exceeded 76 % in the 
sulindac group, and mucosal prostaglandin levels were lower in this group 
than in the placebo group. During the course of the study, adenomas 
developed in 9 of 21 subjects (43 %) in the sulindac group and 11 of 20 
subjects in the placebo group (55 %) (P = 0.54). There were no 
significant differences in the mean number (P = 0.69) or size (P = 0.17) of 
polyps between the groups. Sulindac did not slow the development of 
adenomas, according to an evaluation involving linear longitudinal 
methods. Conclusions: Standard doses of sulindac did not prevent the 
development of adenomas in subjects with familial adenomatous polyposis. 

REFERENCE COUNT: 23 THERE ARE 23 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 

AB Background: Familial adenomatous polyposis is caused by a germ-line 

mutation in the adenomatous polyposis coli gene and is characterized by 

the development of hundreds of colorectal adenomas and, 

eventually, colorectal cancer. Nonsteroidal antiinflammatory 

drugs can cause regression of adenomas, but whether they can prevent 

adenomas is unknown. Methods: The authors conducted a randomized, 

double-blind, placebo-controlled study of 41 young subjects (age range, 8 



to 25 yr) who were genotypically affected with familial adenomatous 
polyposis but phenotypically unaffected. The subjects received either 75 
or 150 mg of sulindac orally twice a day or identical-appearing 
placebo tablets for 48 mo. The number and size of new adenomas and side 
effects of therapy were evaluated every four months for four years, and 
the levels of five major prostaglandins were serially measured in biopsy 
specimens of normal-appearing colorectal mucosa. Results: After 
four years of treatment, the average rate of compliance exceeded 76 % in the 
sulindac group, and mucosal prostaglandin levels were lower in this group 
than in the placebo group. During the course of the study, adenomas 
developed in 9 of 21 subjects (43 %) in the sulindac group and 11 of 20 
subjects in the placebo group (55 %) (P = 0.54). There were no 
significant differences in the mean number (P = 0.69) or size (P = 0.17) of 
polyps between the groups. Sulindac did not slow the development of 
adenomas, according to an evaluation involving linear longitudinal 
methods. Conclusions: Standard doses of sulindac did not prevent the 
development of adenomas in subjects with familial adenomatous polyposis. 
IT Prostaglandins 
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sulindac local effect in humans with familial adenomatous polyposis) 
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6-keto-Prostaglandin Fla 
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IT 38194-50-2, Sulindac 

RL: ADV (Adverse effect, including toxicity) ; PAC (Pharmacological 
activity); THU (Therapeutic use); BIOL (Biological study); USES (Uses) 
(primary chemoprevention of familial adenomatous polyposis 
with sulindac in humans) 
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Nonsteroidal anti-inflammatory drugs (NSAIDs) reduce tumor mass by 
increasing tumor cell apoptosis and decreasing cell proliferation. The 
classically recognized targets for NSAID action are the two isoforms of 



AUTHOR (S) : 

CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE: 
AB 



the cyclooxygenase (COX) gene, which is responsible for prostaglandin 
production In the rat, the COX-1 gene expresses an alternatively spliced mRNA 
COX-1 splice variant (SV) which may, at best, code for a truncated COX-1 
protein. Previously, it was reported that C0X-1SV mRNA is differentially 
expressed in the ageing stomach. In this study, carcinogen-treated rats 
were treated for 23 wk with the NSAIDs celecoxib, sulindac or sulindac 
sulfone, while untreated rats received vehicle alone. The nos. and vols, 
of tumor per animal were recorded and histol. was performed. The 
competitive polymerase chain reaction, was used to determine whether 
COX gene expression was altered in colorectal tumors and in regions of 
adjacent and distant macroscopically normal intestine, from vehicle- or 
NSAID-treated rats. In addition, COX-1 and COX-2 were immunolocalized in the 
same tumor and normal colonic tissue. Tumors from animals treated with 
vehicle or celecoxib expressed elevated levels of COX-2 mRNA in comparison 
with the adjacent normal mucosa. In contrast, tumors from sulindac- and 
sulindac sulf one-treated rats expressed less COX-2 mRNA than tumors from 
vehicle-treated rats. The expression of COX-1 mRNA remained unchanged in 
all tissues examined However, C0X-1SV mRNA contents were elevated in 
colorectal tumors and reduced after NSAID treatment to the values in 
normal colonic mucosa. The results indicate that the antineoplastic 
actions of NSAIDs may be attributed to COX-dependent and/or 
COX-independent mechanisms of action. The presence and differential 
expression of C0X-1SV mRNA was also demonstrated in colon tumors. C0X-1SV 
mRNA represents 2% of the total COX-1 mRNA expressed and its role in colon 
cancer remains to be established. 
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AB Nonsteroidal anti-inflammatory drugs (NSAIDs) reduce tumor mass by 

increasing tumor cell apoptosis and decreasing cell proliferation. The 
classically recognized targets for NSAID action are the two isoforms of 
the cyclooxygenase (COX) gene, which is responsible for prostaglandin 
production In the rat, the COX-1 gene expresses an alternatively spliced mRNA 
COX-1 splice variant (SV) which may, at best, code for a truncated COX-1 
protein. Previously, it was reported that C0X-1SV mRNA is differentially 
expressed in the ageing stomach. In this study, carcinogen-treated rats 
were treated for 23 wk with the NSAIDs celecoxib, sulindac or sulindac 
sulfone, while untreated rats received vehicle alone. The nos. and vols, 
of tumor per animal were recorded and histol. was performed. The 
competitive polymerase chain reaction, was used to determine whether 
COX gene expression was altered in colorectal tumors and in regions of 
adjacent and distant macroscopically normal intestine, from vehicle- or 
NSAID-treated rats. In addition, COX-1 and COX-2 were immunolocalized in the 
same tumor and normal colonic tissue. Tumors from animals treated with 
vehicle or celecoxib expressed elevated levels of COX-2 mRNA in comparison 
with the adjacent normal mucosa. In contrast, tumors from sulindac- and 
sulindac sulf one-treated rats expressed less COX-2 mRNA than tumors from 
vehicle-treated rats. The expression of COX-1 mRNA remained unchanged in 
all tissues examined However, C0X-1SV mRNA contents were elevated in 
colorectal tumors and reduced after NSAID treatment to the values in 
normal colonic mucosa. The results indicate that the antineoplastic 
actions of NSAIDs may be attributed to COX-dependent and/or 
COX-independent mechanisms of action. The presence and differential 
expression of C0X-1SV mRNA was also demonstrated in colon tumors. C0X-1SV 
mRNA represents 2% of the total COX-1 mRNA expressed and its role in colon 
cancer remains to be established. 
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(colorectal tumors treated with nonsteroidal 
anti-inflammatory drugs show altered cyclboxygenase-2 and 
cyclooxygenase-1 splice variant mRNA expression) 
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BACKGROUND &*AIMS: Many reports indicate that nonsteroidal 
anti-inflammatory drugs (NSAIDs) have antineoplastic effects, but the 
precise molecular mechanism (s) responsible are unclear. We evaluated the 
effect of cyclooxygenase (COX) inhibitors (NSAIDs) on human colon 
carcinoma cells (HCA-7) and identified several genes that are regulated 
after treatment with NS-398, a selective COX-2 inhibitor. METHODS: 
Differential display polymerase chain reaction cloning 

techniques were used to identify genes regulated by treatment with NSAIDs 
and selective COX-2 inhibitors. RESULTS: A prostate apoptosis response 4 
(Par-4) gene was up-regulated after NSAID treatment. Par-4 was first 
isolated from prostate carcinoma cells undergoing apoptosis, and 
expression of Par-4 sensitized cancer cells to apoptotic 

stimuli. Par-4 levels were increased in cells treated with COX inhibitors 
such as NS-398, nimesulide, SC-58125, and sulindac sulfide. Treatment of 
HCA-7 cells with these agents also induced apoptotic cell death. 
CONCLUSIONS: The results suggest that regulation of Par-4 contributes to 
the proapoptotic effects of high-dose COX inhibitors (NSAIDs) by serving 
as a downstream mediator leading to initiation of programmed cell death. 
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AB cells (HCA-7) and identified several genes that are regulated 

after treatment with NS-398, a selective COX-2 inhibitor. METHODS: 
Differential display polymerase chain reaction cloning 
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TIEN USE OF NSAIDs FOR THE TREATMENT OF PANCREATIC CANCER 

TIFR UTILISATION DES AINS DANS LE TRAITEMENT DU CANCER DU PANCREAS 

ABEN The invention provides a method comprising the use of non-steroidal 

antiinflammatory drugs (NSAIDs), particularly sulindac or its 

analogs to treat pancreatic cancer. 

DETD USE OF NSAIDs FOR THE TREATMENT OF PANCREATIC CANCER 
Backgrround of the Invention 

Cancer of the pancreas ranks 1 ust behind lung cancer 

colon cancer, and 
breast cancer as the most common cause of death by 
cancer (1). It is more 

common among men, and men between the ages of 60 and 70 are most at 
risk . 

The cause of pancreatic cancer is unknown, 
which are not fully understood, usually is 

1 0 significant. The average loss is about 25 pounds. Jaundice occurs if 
the cancer 

blocks the common bile duct. The survival rate with pancreatic 
cancer is poor. 

By the time the malignant tumor is identified, it often has 
spread (metastasized) 

to other parts of the body. The median survival is little more than six. 



5 Often the tumor cannot be removed by surgery, either because 
it has 

invaded vital structures that cannot be removed or because it has spread 
to 

distant sites. Chemotherapy and radiation therapy can be used on the 
tumor, 

although these treatments often are not beneficial. 

Easton, PA (18th ed. , 1990) at pages 
1115 

There is a large amount of literature on the effect of NSAIDs on 
cancer, 

particularly colon cancer. For example, see H. A. Weiss et 
al . , Scand J. 

in vitro, but that 

indomethacin, ketoralac and NS-398, did not. Sulindac has been* 
investigated in 

combination therapy for the treatment of colon cancer. See, H. 
M. Verheul et al . , 

Brit- J. Cance , 79, 114 (1999); F. A. Sinicrope et al . , Clin. 
Cancer Res-, 2, 37 

(1996); and M. Mooghen et al . , J. Pathol., LI] 6, 394 (1988). 

C. P. Duffy et al . , Eur. J. Cancer. 34, 1250 (1998), reported 
that the 



cytotoxicity of certain chemotherapeutic drugs was enhanced when they 
were 

combined with certain non-steroidal ant i -inflammatory agents. The 
effects 

observed against human lung cancer cells and human leukemia 
cells were highly 

specific and not predictable; i.e., some combinations of NSAID and agent 
were 

effective and some. 

a PCT application (WO98/18490) on October 24, 

1997, directed to a combination of a substrate for MRP, which can be an 
anti- 
cancer drug, and a NSAID that increases the potency of the 
anti-cancer drug. 

Therefore, a continuing need exists for methods to control 
cancers, and to 

increase the potency of anti-cancer drugs with relatively 
non-toxic agents . 

Summ= of the Invention 

In one aspect, the present invention provides a therapeutic method to 
treat 

pancreatic cancer, comprising administering to a mammal 
afflicted with 

pancreatic cancer an amount of a NSAID, preferably sulindac 
((Z) fluoro 

methyl-1- [ [4- (methylsulf inyl) phenyl] methylene] -IH-Indene acetic acid), 
or 

an analocr thereof, preferably one that is a COX-2 inhibitor, effective 
to inhibit 

the viability of pancreatic cancer cells of said mammal. The 
present invention 

also provides a method of increasing the susceptibility of human 
pancreatic 

cancer cells to a chemotherapeutic agent comprising contacting 
the cells with an 

effective sensitizing amount of a NSAID, preferably sulindac, or said 
analog 

thereof Thus, the invention provides a therapeutic method f or , the 
treatment of a 

human or other mammal afflicted with pancreatic cancer, 
wherein an effective 

amount of an NSAID, preferably sulindac or said analog thereof is 
administered 

to a subject afflicted with pancreatic cancer and undergoing 
treatment with a 

5 chemotherapeutic (antineoplastic) agent. 

Preferably, sulindac is administered in conjunction with one or more 
chemotherapeutic agents effective against pancreatic cancer 
such as gemcitabine 
or 5-FU. 

A method of evaluating the ability of sulindac to sensitize pancreatic 

cancer cells to a chemotherapeutic agent is also provided. The 
assay method 

comprises: (a) isolating a first portion of pancreatic cancer 
cells ftom a human 

cancer patient; (b) measuring their viability; (c) 
administering sulindac, or said 

analog thereof, to said patient; (d) isolating a second portion of 



pancreatic cancer 

cells from said patient; (e) measuring the viability of the second 
portion of 

pancreatic cancer cells; and (f) comparing the viability 
measured in step (e) with 

the viability measured in step (b) ; wherein reduced viability in. 

(b) and (e) are carried out in the presence of the 
chemotherapeutic agent, as will be the case when the pancreatic 
cancer cells are 

derived from the blood of a mammal afflicted with pancreatic 
cancer • 

Thus, a cancer patient about to undergo, or undergoing, 
treatment for 

pancreatic cancer can be rapidly evaluated to see if he/she 
will benefit from 

concurrent chemotherapy and administration of sulindac or an analog 
thereof. 

Description of the FiVures 

Figure 1. Photocopy of a representative immunoblot of pancreatic 
adenocarcinomas and matched normal tissue. Lysates were prepared from 
tumor 

(T) specimens obtained from six patients, three with matched normal (N) 
tissue 

(sample numbers correspond to those listed in Table 1). Lysates. 
expresses neither COX- I or COX 

Figure 2. Percent COX-2 expression in patient samples. Values of % 
COX-2 expression for all tumor samples, shown by solid 
circles, and non-nal 

tissue, shown by open circles, from Table I are plotted. Values for 
mean, median 

and range are indicated. The % COX-2 expression for the matched 
pancreatic 

tumor/normal tissue sets is shown in the inset (n = I 1). 
Lines are drawn between 

the corresponding tumor values, shown by solid circles, and 
non-nal values, 

shown by the open circles. The difference in COX-2 expression between 
tumor 

and non-nal specimens was determined to be statistically significant (P 
= 0.004) . 

Figure 3. COX-2 expression in pancreatic tumor cell lines. A) 
COX-2 

expression in human pancreatic cell lines detected by immunoblot 
analysis. The 

K-ras mutation status of each of the. 

Figure 4. Effect of COX inhibitors on the growth of pancreatic 
tumor 

cell lines. The cell lines BxPC-3, shown by the black bars, and PaCa-2, 
shown 

by the hatched bars, were plated in the. 

Figure 5. Prostaglandin E2 production. A) PGE2 levels in pancreatic 

tumor cell lines. Following incubation of exponentially 
growing cells with 

15 gM arachidonic acid in serum-free media for one hour, PGE2 levels. 



Figure 6 is a graph depicting the effect of a combination of sulindac 



and 

gemcitabine on the growth of pancreatic tumor cell line BxPC. 

Figure 7 is a graph depicting the effect of a combination of sulindac 
and 

gemcitabine on the growth of pancreatic tumor cell line PaCa 
Detailed Description of the Invention 

Difficulty in achieving early diagnosis as well as the aggressive nature 
of 

pancreatic cancer contribute to the low survival rate of 
patients with pancreatic 

cancer. Since few options exist for the treatment of 
pancreatic cancer/ it is 

important to identify potential targets for drug therapy. In an effort 
to gain more 

insight into pancreatic tumonigenesis ] pancreatic tumors have 
been analyzed at 

the molecular level to detect genetic lesions. Activating mutations 
within the K- 

ras gene have been detected in up to 90% of pancreatic carcinomas, 
suggesting 

that activation of the Ras pathway is important in the development of 
pancreatic 

cancer (2) . Experimental chemotherapeutic strategies for 
pancreatic cancer 

patients currently include drugs which target the Ras signal 

transduction 

pathway. 

For 

example, epidemiological studies have shown that prolonged use of 
aspirin or 

other nonsteroidal anti-inflammatory drugs (NSAIDs) can reduce the risk 
of 

colon cancer by 40-50% (3) . NSAIDs also inhibit chemically 
induced colon 

carcinomas in animal model systems (4) . Since NSAIDs are known to 
inhibit 

cyclooxygenase . . . esters, and growth factors (5, 6). COX-2 
expression has 

recently been shown to be elevated in several different types of human 
cancer, 

suggesting that the presence of COX-2 correlates with cancer 
development (7- 

1 1) . Additional studies which directly link COX-2 to carcinogenesis 
include 

observations that human colon cancer cells expressing COX-2 
acquire increased 

invasiveriess (12) and that COX-2 expressed in intestinal 
epithelial cells inhibits 

apoptosis (13) . COX-2 expression in colon cancer cells has 
also been found to 

promote angiogenesis of co-cultured endothelial cells by stimulating the 
production of angiogenic factors (14) . Furthermore, direct genetic 
evidence 

linking COX-2 to colorectal tumorigenesis was 

provided by a mouse model for 

human familial adenomatous polyposis (FA-P), an inherited 
condition leading to 

' colorectal cancer; in this system, COX-2 gene 
knockouts and a specific COX-2 

inhibitor were found to reduce the number of intestinal 
polyps formed (1 5) . 



The presence of oncogenic Ras has been associated with the induction of 
COX-2 expression in H-ras-transf ormed rat intestinal and 
mammary epithelial 

cellsaswellasinnon-smallcelllungcancercelllines (16-18) . Toour 
knowledge, the association between oncogenic Ras and COX-2 expression 
has 

not ben explored in vivo. The high frequency of activating mutations 
within the 

K-ras gene in pancreatic tumors should enable us to 
investigate the relationship 

between oncogenic K-ras and COX-2 expression in vivo. In the present 
study, 

we evaluated COX-2 protein levels in primary human pancreatic 
adenocarcinomas. We further examined whether COX-2 expression correlated 
with K-ras mutation status in pancreatic tumors as well as in 
pancreatic cancer 

cell lines. In light of our data demonstrating elevated levels of COX-2 
protein in 

primary pancreatic tumors and cell lines, we tested the effect 
of the COX 

inhibitors sulindac, indomethacin and NS-398 on cell growth and 
prostaglandin 

E2 production in human pancreatic tumor cell lines. 

Cyclooxygenase-2 (COX-2) expression is upregulated in several types of 
human cancers and has also been directly linked to 
carcinogenesis. To 

1 5 investigate the role of COX-2 in pancreatic cancer, we 
evaluated GOX-2 protein 

expression in primary human pancreatic adenocarcinomas (n = 23) and 
matched 

normal adjacent tissue (n = I 1) by immunoblot analysis. COX-2 
expression was 

found to be significantly elevated in the pancreatic tumor 
specimens compared to 

normal pancreatic tissue. To examine whether the elevated levels of 
COX-2 

protein observed in pancreatic tumors correlated with the 
presence of oncogenic 

K-ras, we determined the K-ras mutation status in a subset of the 
tumors and 

corresponding non-nal tissues. The presence of oncogenic K-ras did not 
correlate with the level of COX-2 protein expressed in the pancreatic 
adenocarcinomas analyzed. These observations were also confirmed in a 
panel 

of human pancreatic tumor cell lines. Furthermore, in the 
pancreatic tumor cell 

line expressing the highest level of COX-2 (BxPC-3) , COX-2 expression 
was 

demonstrated to be independent of Erkl/2 Map kinase activation. The. 
lack of 

correlation between COX-2 and oncogenic K-ras expression suggests that 
Ras 

activation may not be sufficient to inducing COX-2 expression in 
pancreatic 

tumor cells and that the aberrant activation of signaling 
pathways other than Ras 

may be required for up-regulating COX-2 expression. We also, 
report that the 

COX inhibitors sulindac, indomethacin, and NS-398 inhibited cell growth 
in. 

both COX positive (BxPC-3) and COX negative (PaCa-2) pancreatic 



tumor 

cell lines. However, suppression of cell growth by indomethacin and 
NS-398 

was sigm icantly greater in the BxPC-3 cell line compared to. 
that COX-2 may play an important role in pancreatic 

tumongenesis and therefore be a promising chemotherapeutic target for 
the 

treatment of pancreatic cancer. 
I 0 

Other NSAIDs, including indomethacin and NS-398 also the 
growth of pancreatic tumor cell lines , as discussed 
hereinbelow, and can also be 

used in the present method, alone, or preferably in combination with 
sulindac . 

or infusion in dosages of about 500-4000 Mg/M2 /week 

for up to 7 weeks/cycle for treatment of localized or metastatic 

pancreatic cancer 

(adenocarcinoma of the pancreas) . It can also be administered in 
conjunction 

with other anti-cancer agents, such as 5-FU. See, PDR (53rd 

ed. , 1999) at pages 

1578 

The effect of sulindac or NS-398 alone and in combination with 
gemcitabine on the growth of pancreatic tumor cells BxPC-3 and 
PaCa-2 was 

investigated. Treatment with the drug combinations inhibited the growth 
of both 

cell lines to a greater extent. . . NF-KB DNA 

binding activity was inhibited by parthenolide treatment. These results 
suggest 

that anti-inflammatory drugs may enhance the effectiveness of 
gemcitabine 

against pancreatic tumors. 

of a prophylactic or therapeutic dose of sulindac, an 

analog thereof or a combination thereof, in the acute or chronic 

management of 

cancer, i.e., pancreatic caner, will vary with the stage of 
the cancer, such as the 

solid tumor to be treated, the chemotherapeutic agent (s) or 
other anti-cancer 

therapy used, and the route of administration. The dose, and perhaps the 
dose 

frequency, will also vary according to the age, body. 

5 chemotherapy regimen. The sulindac, in some cases, may be combined 
with the 

same carrier or vehicle used to deliver the anti-cancer 
chemotherapeutic agent. 

sterile powders comprising the 

active ingredient which are adapted for the extemporaneous preparation 
of sterile 

injectable or infusible solutions or dispersions, optionally 
encapsulated in 

liposomes. In all cases, the ultimate dosage form must be 
sterile, fluid and stable 

under the conditions of manufacture and storage. The. . . like), 
vegetable oils, non-toxic glyceryl esters, and suitable 

mixtures thereof The proper fluidity can be maintained, for example, by 
the 



formation of liposomes, by the maintenance of the required 
particle size in the 

case of dispersions or by the use of surfactants. The prevention, 
were obtained from the Indiana 

University Tissue Procurement Laboratory and the Cooperative Human 
Tissue 

Network (CHTN) which is funded by the National Cancer 
Institute. A total of 

23 primary human pancreatic cancer specimens were analvzed in 
this study. 

within I hour of surgical 

removal and subsequently stored at -80' C. Paraffin sections were 
prepared from 

a subset of the specimens. All tumor specimens used in this 
study were 

examined by a pathologist and classified as primary pancreatic 
adenocarcinomas . 

5. Statistical Analysis. The presence of statistically significant 
elevation 

of COX-2 protein between cancer specimens and corresponding 
normal adjacent 

tissues was determined by the nonparametric signed rank test. A two-way 
analysis of variance (ANOVA) was used. 

6. Cell Lines. The human pancreatic tumor cell lines (AsPC-1, 
BxPC-3, 

Capan-1, Capan-2, HPA-F-11, Hs766T, PaCa-2 and PANC-1) were obtained 
from 

the American Type Culture Collection (ATCC, Rockville, MD) . 

Undetectable levels of COX-2 protein were observed in each of the 
normal specimens. In contrast, COX-2 protein expression in the 
pancreatic 

5 tumor tissues ranged from undetectable (sample #2 1) to 
slight /mode rate 

(samples #12, 14, 20) to high levels (samples #9, 22) . COX-1 protein was 
observed in both pancreatic tumor and normal tissues, although 
the level of 

expression was variable and not consistently elevated in the 
tumor specimens 

(Figure 1). Similar levels of p21' and actin expression were found in 
both the 

tumor and corresponding normal tissues (Figure 1) . 
narrower range (0 3%) of COX-2 

expression in the normal tissues. Both the mean and median COX-2 
expression 

were higher in the tumor samples, suggesting that COX-2 
expression is elevated 

in pancreatic adenocarcinomas compared to normal tissue. The difference 
in 

COX-2 expression between the pancreatic tumor and 
corresponding normal 

tissue was determined to be statistically significant (P = 0.004) 
(Figure 2, inset) . 

less than 5% respectively, which 

corresponds closely with visual detection in the immunoblots . According 
to 

these criteria, 6 out of 11 (55%) tumor samples in the matched 



tissue sets were 

COX-2 positive. Similarly, 13 out of the 23 (56%) total tumor 
specimens 

analyzed were COX-2 positive; in contrast, all the normal tissue samples 
(n 

I 1) were COX-2 negative. 

h-nmunohistochemical staining of the pancreatic tumor 
specimens 

demonstrated that COX-2 expression was localized to the carcinoma cells 
and 

was not detectable in the stromal compartment of the tumors 
(Figure 3) . 

Example 2 

COX-2 expression and K-ras mutation in pancreatic tumors and 
cell lines 

To determine if COX-2 expression levels correlated with the K-ras 
mutation status of the tumors, genomic DNA was isolated from a 
subset of the 

tissue specimens and screened for the presence of K-ras mutations at 
codon . 

the 

normal tissues analyzed were wild-type at codon 12 (GGT = Gly) and codon 
13 

(GGC = Gly) . Of the 13 pancreatic cancer specimens analyzed, 
one specimen 

had a mutation at codon 13 whereas 10 samples were mutated at codon 12, 
corresponding to a K-ras. . . extent of COX-2 protein 
expression. For example, some samples expressed high levels of COX-2 
protein 

and possessed a mutation in K-ras (i.e., tumor samples #9, 16 
and 22); however, 

other samples which had mutated K-ras expressed little or no COX-2 
protein 

(i.e., tumor samples #3, 17, 18, 19, and 21). 

with known K-ras mutation status (25, 26) . Both the frequency and 
variability in the quantity of COX-2 expressed in the pancreatic 
tumor cell lines 

reflected our findings in the primary pancreatic adenocarcinomas. Of the 
eight 

human pancreatic tumor cell lines analyzed, only three of the 
seven cell v lines 

expressing oncogenic K-ras exhibited detectable levels of COX-2 protein 
(Capan-1, -Capan-2 and. . . (Figure 4B) . Taken 

together, our results suggest that activation of the Ras pathway is not 
sufficient 

for mediating COX-2 uprecrulation in pancreatic tumor cells. 
We also compared 

the level of COX-2 expression in three hamster pancreatic cell lines, 
The 

D27/K-ras and B 12/13 transformed cell. . . parental line (Figure 4Q. 
These results confirm our conclusion that 

Ras activation alone is not sufficient for upregulating COX-2 expression 
in 

pancreatic cancer cells and suggest that additional events 
which occur following 

exposure to chemical carcinogens may be required. 

To examine whether COX-2 expression could be induced in the human 
pancreatic cancer cell lines, four cell lines were 



serum-starved and subsequently 

treated with 10% FCS for various time periods (Fl crure 4D) . In. 

is activated (unpublished observations), again demonstrating 

that Erk 1/2 activation is not sufficient for inducing COX-2 expression 

in the 

COX negative pancreatic tumor cells. We observed similar 
results upon 

treating the cell lines with the tumor promoter, PMA 
(unpublished observations) . 

Example 3 

Treatment of pancreatic tumor cell lines with cyclooxygenase 
inhibitors 

The COX positive human pancreatic tumor cell lines, BxPC-3, 
and the 

COX negative cell line, PaCa-2, were treated with the COX inhibitors 
sulindac, indomethacin, or NS Sulindac and. . . was measured after 
three days of treatment (Figure 5) . All three 

inhibitors were found to suppress cell growth in both pancreatic 
tumor cell lines 

in a dose-dependent manner. However, indomethacin and NS-398 were found 
to 

inhibit cell growth to a greater extent in the. 

To evaluate the functional activity of COX-2 in the human pancreatic 

tumor cell lines, prostaglandin E2 (PGE, ) production was 
measured by 

enzymeimmunoassay (Figure 6A) . PGE2 production was elevated in the BxPC- 
3, Capan-1, Capan-2 . 

These data demonstrate that the combination of sulindac and gemcitabine 
is more effective than either compound alone in pancreatic tumor 
cells. 

as well as inflammatory agents (5, 6, 

29) . Recent studies have shown that COX-2 expression is upregulated in a 
variety of human cancers, including colon, lung, gastric, 
pancreatic and 

esophageal (7-1 1) . In the present study, we report that 
elevated levels of COX-2 

protein are expressed in human pancreatic tumors compared to 
barely detectable 

levels in the matched non-nal. pancreatic tissue, suggesting that 
increased 

expression of COX-2 protein correlates with pancreatic tunionigenesis. 
Our 

results confirm a recent report demonstrating upregulation of COX-2 RNA 
and 

protein in pancreatic tumors and localization of COX-2 in 
malignant epithelial 

cells (I 1) . An earlier study demonstrated that the expression of group 
11 

phospholipase A2, . . . phospholipids, was higher in pancreatic ductal 
adenocarcinomas 

compared to normal pancreatic tissue (30) . In addition, the development 
of N- 

nitrosobis (2-oxopropyl) amine ( BOP) -initiated pancreatic tumors 
in hamsters was 

inhibited bv the administration of two prostaglandin synthesis 
inhibitors , 

phenylbutazone and indomethacin (3 1) . Together with our observations 
in. . . that increased prostaglandin production due to 



the increased expression of COX-2 may be an important event in the 
multi-step 

progression towards pancreatic tumor formation. 

as well as prostaglandin E2 were detected in Ras-transf ormed mammary 
epithelial cells (C57/MG) cells (17). In human non-small cell lung 
cancer 

(NSCLQ cell lines expressing oncogenic K-Ras, increased PGE2 production 
was 

5 mediated by constitutively high expression of cytosolic, phospholipase 
A, and 

COX-2 compared. . . the expression of detectable levels of 

COX-2 protein. A possible explanation for the lack of COX-2 expression 

in a 

subset of the tumors with oncogenic Ras is that Erkl/2 
activity may be down- 
regulated in pancreatic carcinomas (26) . Moreover, even in the two 
pancreatic 

tumor samples which did show elevated levels of activated 
Erkl/2 (samples #4 

and 21, data not shown), only low levels of COX-2. . . in the present 
study, suggesting that Erkl/2 activation alone is not sufficient for 
inducing 

COX-2 expression. These findings suggest that within the tumor 
environment, 

the presence of oncogenic K-ras does not directly result in increased 
COX-2 

expression in pancreatic cancer. 

Similar conclusions were also reached upon analysis of pancreatic 
cancer 

cell lines, which were examined since they represent a homogenous 
population 

of cells as opposed to primary tumor tissue which is 
heterogenous . Despite 

activating K-ras mutations in seven out of the eight lines, only three 
of the lines 

with mutated. .. . of COX-2 

expression. Activation of other signaling pathways in addition to Ras 
may 

cooperate to determine the extent of COX-2 expression in cancer 
cells. Such 

pathways may include the p38 mitogen-activated protein kinase which has 
been 

reported to regulate the induction of COX-2 in lipopolysaccharide- 
treated. . . the cell type as well as the stimulus. Further 
experiments will 

be required to delineate which signaling pathways are function in 
pancreatic 
tumor cells . 

expressing cell lines. These 

data suggest that the COX inhibitors exert their inhibitory effects by 
both 

COX/PGE, -dependent and -independent pathways in pancreatic tumor 
cell lines. 

The detection of elevated levels of COX-2 in a variety of human 
cancers 

combined with the chemopreventative effect of NSAIDs in colon 
cancer 

I 0 demonstrate that COX-2 is an important participant in 
carcinogenesis . The 



reported biological consequences of COX-2 upregulation include 
inhibition of 

apoptosis (13), increased metastatic potential (12) and promotion of 
anglogenesis 

(14). These events may contribute to cell transformation and 
tumor progression. 

COX-2 expression was noticeably elevated in 55% of the patient 
pancreatic 

tumor samples analyzed, identifying COX-2 as a new target for 
chemotherapy. 

These results demonstratincy the ability of COX inhibitors to inhibit 
pancreatic 

tumor cell growth and PGE, production in vitro indicate that 
NSAIDs may be 

effective in the treatment of pancreatic cancer patients, for 
whom few treatment 

options currently exist. COX-2 expression is also useful as a prognostic 
or 

diagnostic tool. 
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TABLE 1. Analysis of Patient Samples 

Tissue Sample 1 Tissue Type % COX-2 b % Cancer 1 K-raE 

1 pancreatic adenocarcinoma 7.0 10 WT 

2 pancreatic adenocarcinoma 2.0 95 

3 pancreatic adenocarcinoma 0.2 15 GGC to CG, 

4 pancreatic adenocarcinoma 3.6. . . N nornial 0.1 - 
12 pancreatic adenocarcinoma I 15 

14 pancreatic adenocarcinorria 31 ND 

Tissue Sample a Tissue Type % COX-2 b % Cancer 1 K-ras 
1 5 pancreatic adenocarcinonia 7.8 25 GGT to 
15N normal 4.3-1 

1 6 pancreatic adenocarcinoma 66 35 GGT to 
16N non-nal. 

c The percent cancer was determined by visualization following 
hematoxylin/eosin staining 

of slides prepared from paraffin sections. 

CLMEN I . A method of reducing the viability of pancreatic cancer 
cells comprising 

contacting the cancer cells with an effective amount of an 



NSAID. 



2 A method of increasing the susceptibility of mammalian pancreatic 

cancer cells to a chemotherapeutic agent comprising contacting 
the cells with an 

effective sensitizing amount of an NSAID. 

4 The method of claim I or 2 wherein the mammalian cancer 
cells are 

human cancer cells. 

5 The method of claim 3 wherein the sulindac or the analog thereof is 
administered to a human cancer patient. 

6 The method of claim 5 wherein the cancer patient is 
undergoing 

treatment with a chemotherapeutic a2ent. 

9 A method of evaluating the ability of sulindac or an analog thereof 
that is 

a COX-2 inhibitor to sensitize pancreatic cancer cells to a 

chemotherapeutic 

agent comprising: 

(a) isolating a first portion of pancreatic cancer cells from 
a human 

pancreatic cancer patient; 

(b) measuring their viability; 

(c) administering sulindac or the analog thereof to said patient; 

(d) isolating a second portion of pancreatic cancer cells from 
said 

patient; 

(e) measuring the viability of the second portion of pancreatic 
cancer 

cells; and 

(f) comparing the viability measured in step (e) with the viability 
measured in step (b) ; wherein reduced viability in step (e) 
indicates. 
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